Individuals with anorexia nervosa (AN) restrict food consumption and become severely emaciated. Eating food, even thinking of eating food, is often associated with heightened anxiety. However, food cue anticipation in AN is poorly understood. Fourteen women recovered from AN and 12 matched healthy control women performed an anticipation task viewing images of food and object images during functional magnetic resonance imaging. Comparing anticipation of food versus object images between control women and recovered AN groups showed significant interaction only in the right ventral anterior insula, with greater activation in recovered AN anticipating food images. These data support the hypothesis of a disconnect between anticipating and experiencing food stimuli in recovered AN. Insula activation positively correlated with pleasantness ratings of palatable foods in control women, while no such relationship existed in recovered AN, which is further evidence of altered interoceptive function. Finally, these findings raise the possibility that enhanced anterior insula anticipatory response to food cues in recovered AN could contribute to exaggerated sensitivity and anxiety related to food and eating.
Neuroimaging Functional magnetic resonance imaging (fMRI) Interoception a b s t r a c t
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& 2013 Elsevier Ireland Ltd. All rights reserved.
Introduction
Anorexia nervosa (AN) is a biologically based disorder of unknown etiology characterized by an inability to maintain a normal body weight, intense fear of gaining weight despite being underweight, and disturbed body or shape perception (American Psychiatric Association, 2000) . Recent studies show that genetic heritability accounts for approximately 50-80% of the risk of developing AN (Bulik et al., 2006) The hallmark of restricting-type AN is pathological feeding behavior, namely severe and chronic reduction of food consumption. The advent of functional magnetic resonance imaging (fMRI) has allowed investigators to explore how alterations of brain function may contribute to abnormal eating behaviors in AN. Most fMRI studies to date have examined the response to presentation of pictures of food in ill (underweight) AN participants compared to healthy controls. For example, an early fMRI study found elevated left insula blood oxygenation level dependent (BOLD) response in patients viewing images of low calorie versus high calorie drinks (Ellison et al., 1998) . Uher et al. (2003 Uher et al. ( , 2004 found that ill AN showed greater activity in frontal and limbic regions, along with decreased activity in the inferior parietal lobule (IPL), when viewing pictures of food. Several studies (Santel et al., 2006; Gizewski et al., 2010) examined response in AN subjects to food pictures in both hungry and satiated states, which together show substantial variability in their findings but grossly implicate limbic and cognitive regions known to be involved in the visual processing of food stimuli (van der Lann et al., 2011) .
Recent studies in obesity (Stice et al., 2008) have shown that it is important to investigate the anticipatory response to food. For example, animal studies show that dopaminergic neurons shift firing from the consumption of food to the anticipated Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/psychresns
